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Larval and juvenile fish assemblages in surface and subsurface layers
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Abstract : Larval and juvenile fish were sampled with a ring net from surface (0-1.5 m) and sub-
surface (2-5 m) layers of central Sagami Bay, Japan, from November 2002 to October 2003. In
all, 15,458 fishes from 100 species and 54 families were collected. The surface layer yielded 2,167
fishes from 58 species, and the subsurface layer produced 13,291 fishes from 67 species. The most
abundant species in both layers was Engraulis japonicus, which comprised 57.0% and 85.6% of
individuals from the surface and subsurface layers, respectively. A cluster analysis based on fish
assemblage similarities revealed that the sampling months were seasonally divided into winter
(November to January), spring (March and April), and summer/autumn (June to October).
The subsurface in summer/autumn yielded the greatest species diversity (51 species), with
neritic-demersal, pelagic, and mesopelagic species being dominant. Of the 15 dominant species
occurring in both layers, the distribution of eight appeared to change between surface and sub-
surface layers as they grew. Based on this and previous studies at other Sagami Bay locations,
larval and juvenile fish assemblages appear to vary within the bay, with the surface and subsur-
face layers of central Sagami Bay dominated by mesopelagic species.

Keywords : Larval and juvenile fish assemblages, Sagami Bay, vertical distribution, seasonal
occurrence
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Fig. 1. Map showing the study site (%) in Sagami
Bay, Japan, where surface and subsurface fish
were sampled.
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Fig. 2. Monthly changes in water temperature and
salinity at surface ( 0 -m depth ; open circles and
squares) and subsurface (5 -m depth ; solid cir-
cles and squares) layers in central Sagami Bay,
Japan, from November 2002 to October 2003.
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Table 1. Larval and juvenile fishes collected from central Sagami Bay, Japan, from November 2002 to October
2
Number of individuals : Adult :
Family/Order Species Month %,IFZIe rang;a habitat Species
Surface Subsurface Total -, Mm type*
Anguilliformes Anguilliformes sp . 3 3 Aug 4.1-4.6 —
Engraulidae Engraulis japonicus 1235 9942 11177 Dec-Oct 2.71-21.7 P En
Gonorynchidae Gonorynchus abbreviatus 6 76 Oct 7.1-20.9 N Ga
Gonostomatidae Cyclothone alba 2 2 Oct 6.1-7.4 M
Cyclothone pseudopallida 1 1 Jun 21.1 M
Cyclothone sp.1 31 33 64 Dec,Jun-Oct  3.1-13.0 M
Cyclothone sp.2 1 1 Dec 5.3 M Cy
Stomiidae Stomias affinis 1 1 Aug 3.9 M
Astronesthidae Astronesthes sp. 1 1 Nov 7.8 M
Synodontidae Saurida sp. 31 31 Aug 2.1-5.9 N Sa
Myctophidae Diaphus sp. 3 3 Aug 5.2-9.8 M
Hygophum proximum 6 6 Aug 4.2-5.8 M
Lampadena luminosa 57 57 Oct 2.8-4.9 M
Lampadena sp.1 7 7 Jun 9.1 M
Lampadena sp.2 1 1 Oct 3.2-4.9 M
Nannobrachium sp.1 1 1 Dec 2.7-3.6 M
Nannobrachium sp.2 7 7 Dec 3.8-4.3 M Na
Nannobrachium sp.3 6 6 Aug 7 M
Triphoturus microchir 1 1 Oct 6.3 M
Myctophidae sp. 1 1 Oct 5 M
Trachipteridae Desmodema sp. 1 1 Oct 6.3 P
Ophidiidae Sirembo imberbis 1 1 Oct 6 N
Gigantactinidae Gigantactinidae sp. 2 1 3 Jun, Oct 3.0-3.3 M
Holocentridae Myripristis sp. 2 2 4 Oct 3.2-4.4 N
Macroramphosidae Macroramphosus scolopax 25 6 31  Nov-Mar 4.2-7.7 C Ma
Syngnathidae Syngnathus schlegeli 1 1 Mar 92 N
Mugilidae Mugil cephalus cephalus 2 2 Nov 5.6-6.0 N
Exocoetidae Parexocoetus brachypterus brachypterus 1 1 Jun 6.1 P
Cololabis saira 9 1 10 Dec-Jan 5.4-9.1 P Co
Scomberesocidae  Helicolenus hilgendorfi 1 1 Dec 3.2 N
Scorpaenidae Sebastiscus marmoratus 94 178 272 Dec-Jan 2.2-8.2 N Sm
Sebastes hubbsi 1 1 2 Dec 4.4-6.6 N
Sebastes inermis 12 20 32  Jan-Mar 4.2-6.9 N Si
Sebastes vulpes 5 5 Mar 3.1-3.5 N
Scorpaenidae sp.1 1 1 Dec 1.8 —
Scorpaenidae sp.2 1 1 Jun 4.8 —
Scorpaenidae sp.3 1 1 Aug 3.3 —
Scorpaenidae sp.4 1 1 Oct 8.6 —
Scorpaeniformes sp. 1 1 Aug 3.7 —
Scorpaeniformes  Hypodytes rubripinnis 4 105 109  Apr-Aug 1.7-4.2 N
Tetrarogidae Lepidotrigla sp. 14 14 Aug 1.5-3.2 N
Triglidae Platycephalus sp. 45 45 Jun-Aug 1.7-5.6 N
Platycephalidae Lethotremus awae 3 3 Oct 7.7-12.1 N
Cyclopteridae Liparis tanakai 1 1 Jan 13 C
Liparidae Lateolabrax spp. 3 12 15 Dec-Mar 2.2-6.1 N Lat
Moronidae Sacura margaritacea 1 1 Dec 4.6 N
Serranidae Apogon spp. 54 313 367  Aug-Oct 2.1-10.5 N Ap
Apogonidae Scombrops boops 1 1 Jan 5.4 N
Scombropidae Coryphaena hippurus 1 1 Oct 13.4 P
Coryphaenidae Decapterus sp.1 1 1 Jan 11 P
Carangidae Decapterus sp.2 1 1 Jun 8.2 P
Seriola lalandi 1 1 Nov 3.9 P
Seriola quinqueradiata 5 24 29 Apr-Aug 2.3-50.3 P
Seriola rivoliana 1 1 Oct 7.5 P
Trachurus japonicus 13 418 431 Jun-Oct 2.8-6.1 P Tr
Carangidae sp.1 1 1 Aug 3.7 P
Carangidae sp.2 1 1 Oct 8.2 P
Carangidae sp.3 1 1 Oct 5.5 P
Emmelichthys struhsakeri 1 1 Aug 3.7 P
Emmelichthyidae  Parapristipoma trilineatum 1 1 Jun 3 N
Haemulidae Stllago japonica 1 1 2 Oct 7.1-10.0 N
Sillaginidae Upeneus japonicus 19 19 Aug-Oct 6.5-14.3 N
Mullidae Chaetodontoplus septentrionalis 1 1 Oct 8.5 N
Pomacanthidae Goniistius zonatus 29 10 39 Nov-Jan 2.1-7.5 N Gz
Cheilodactylidae Abudefduf vaigiensis 4 4 Oct 9.1-14.9 N
Pomacentridae Chromis notata notata 4 117 121 Aug-Oct 2.6-11.8 N Ch
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Pomacentridae sp.1 9 9 Oct 5.1-9.4 N
Pomacentridae sp.2 2 2 Oct 3.9-4.6 N

Teraponidae Rhyncopelates oxyrhynchus 5 5 Oct 8.8-12.0 N

Scorpididae Labracoglossa argentiventris 114 69 183 Nov-Dec,Oct  2.1-7.9 N Lab

Kyphosidae Kyphosus cinerascens 2 2 Jun, Oct 13.3-19.6 N

Girellidae Girella punctata 4 1 5 Jan, Jun 3.4-24.5 N Gi

Labridae Halichoeres tenuispinnis 2 2 Aug 4.9-6.9 N

Pseudolabrus sp. 21 12 33 Nov-Jan, Oct 4.0-11.3 N Ps
Labridae sp. 6 6 Aug 3.8-6.4 N
Ammodytidae Ammodytes personatus 10 10 Jan 6.2-9.8 N Am
Blenniidae Omobranchus loxozonus 6 12 18 Jun-Oct 3.8-13.7 N
Petroscirtes breviceps 2 2 Oct 5.3-10.8 N
Petroscirtes springeri 2 2 Oct 14.9-20.0 N

Gobiesocidae Lepadichthys frenatus 1 1 Oct 9.8 N

Callionymidae Callionymidae spp. 3 68 71 Jun-Oct 1.5-6.7 N

Gobiidae Ptereleotris sp. 2 2 Oct 19.1-20.0 N

Gobiidae sp.1 1 1 Jan 11.7 N
Gobiidae sp.2 1 1 Oct 6.5 N

Siganidae Siganus fuscescens 1 1 Aug 4.6 N

Sphyraenidae Sphyraena pinguis 11 39 50 Jun 1.7-6.7 N

Gempylidae Gempylus serpens 1 1 Oct 6.8 M

Nealotus tripes 4 4 Jun-Aug 4.1-7.0 M

Scombridae Auxis sp. 4 4 Aug 5.3-7.4 P

Euthynnus affinis 1 1 Oct 8.7 P
Sarda orientalis 2 4 6 Jun 3.3-4.7 P
Scomber spp. 5 28 33 Apr-Jun 2.5-5.3 P

Bothidae Bothidae sp. 2 2 Oct 10.0-15.1 N

Soleidae Soleidae sp. 1 1 Aug 3.4 N

Cynoglossidae Cynoglossus joynert 1 1 Oct 8 N

Cynoglossidae sp. 5 5 Aug 1.5-4.7 N

Monacanthidae Rudarius ercodes 3 19 22 Jun-Oct 1.8-12.0 N

Stephanolepis cirrhifer 1 1 Jun 16.2 N
Tetraodontidae Takifugu sp.1 3 3 Jun 2.0-2.2 N
Takifugu sp.2 1 1 Oct 9.8 N

Unidentified 263 1674 1937

Total 2167 13291 15458

* C, continental slope ; M, mesopelagic; N, neritic-demersal ; P, pelagic ; —, unknown.

Table 2. Number of species of larval and juvenile 7%
fishes from surface and subsurface layers in cen- 2
tral Sagami Bay, Japan, by each adult habitat 1% H
type L

Number of species £
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o
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Fig. 3. Monthly changes in numbers of species and
individuals of larval and juvenile fishes collected
from surface (open circles and squares) and sub-
surface (solid circles and squares) layers in cen-
tral Sagami Bay, Japan, from November 2002 to
October 2003.
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Fig. 4. Dendrogram of sampling months, based on
the Bray-Curtis similarity coefficient, for larval
and juvenile fish assemblages in central Sagami
Bay. Data from surface and subsurface layers
were combined for the analysis.
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Fig. 5. Fish species numbers by adult habitat type in
each season (Winter, November to January ;
Spring, March and April ; Summer/Autumn,
June to October). C, continental slope ; M,
mesopelagic ; N, neritic-demersal ; P, pelagic.
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N5 4 < Cololabis saira, *RAIF A, FAN, F7
JNF A, =T Y, NT 147 YF Myctophidae spp.
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Fig. 6. Seasonal species assemblages (Winter,
November to January ; Spring, March and April ;
Summer/Autumn, June to October) in central
Sagami Bay, Japan. Surface and subsurface layer
data are combined. Species comprising >0.5% of
the total number of individuals are shown. Per-
centages are based on the logi(n + 1) — trans-
formed number of individuals per 1,000m’. See
Table 1 for species codes.

(BB, 1964 ; #AH, 1969 ; T-H, 1962a) 1%, AW
THEBHMTEE/EL > T B, —HT, WERRE
DEERTH BT IANF, AN, #Hd, ZZXAY
1, AX¥g Lateolabrax spp. (£, 1995 ; N S,
2002) BEBZLRESNTVE I &5, HEE L
HOFHEfMNE, SRS ER &N IR B %
PERF->-TVWE2bDEEZ NG,

KFgETE, 8 HORBEI &, MK - ok
HZEAE, K TRRMEEED 20 & O O T Hig
AL U 7ok a R U7ce W IKIRPESITB LT
BREERBREICH 50, 2H &8 HoEMTHA MK
W (2 ARBRERTTDRTWIEWN), Lkdi-T8HD
B O TEER - BEOSHEIRIC VR0, RET
O—HMBIEIOBRTFIC L2 HEEZ IO EEZ S
N5 PREELT - i BITRMRMP A KO BB L%
AT EEZ o0 S (HE, 2004) A%, FHEGEHENC
FAHBIRBEEN E W - Te K& WIS D, HEhiya
FERRIC & 21K DOFADS, KEFIZHd BT~ G
Z B HBILHIIIC RS RS B,

4.2 EEE AR o B

AU &R UELICENT, MTD* v &M THF
HEFL D R E 70 DWFFE A 1T - 72 Sassa and KAWAGUCHI
(2006) TiF, B EBICEE (0m) TEPEEMER
BOMHMITIZIEA CHRESNTHREL, ZOWHFFETH,
FEORITEOFERETI2m & > T B o, KF
WXZ179 MTD % v MK B8ETIE, FHRIITEZR Y

ey bOMER S 1 ~24 mEIZMd MR
BEINL O, AR TH S n o bR E AR O R
&, #3497 Y EROTSassa and KawaGgucHr
(2006) TIIRHBSHTHIERLA, D Ed 0~ 5mft
T, RIS D PR E MO HEf s H Bl 5 2 ~ 5
mfEid, —HOTEEEOMIC & > TR EEL A B
L > T B HREMER H 5, AR LK) 12k
THE S OWIFE A 4T - 72Loes (1980) Ti%, HEL
e EE 24T D S B 14 0 ~25 mfE TRES
N, TDH b=, 5ECyclothone sp.ATs & 3 I
DT, AR D65~82%05 0 ~25 mlgh & HE
INTWB, Ff, Sassa et al. (2002) (% HH) % K
TRHHRTHEEITO, ~NFHAL T VREED S B b
7 NZ #HiE} Lampanictinae D713 0 ~30 m/EiC
ZWE L, ~NFH A7 v liE Myctophinae T 350~
150 m/EITiiBld 5 2 AR LT 5B, KIFFETIE,
ThA B Y <Y Ko 7Y NF A Hygophum
proximum 5 6 AL I LTS b0 D, 8 FH83H
wix b oAy adERHCE T, THiE Sassa et al.
(2002) DFERE—HT 5,

4.3 KJF & HFRE O HHERMLE D Lk

KEEWEE TR, WREOHHEH GRS
B LTWS, 7, EEXIOVHEREOAICHBT 55
DOFMEL, 61T, FETOHBILMA80%LL EE LD
7eREE, FEEElEFTERENS M (16.1%) 168
(51.6%) Tdh -7z (Fig. Do iz, BT &IT MBI
BeRicExizid, #EEMEETIHIHMIZE->TD
FEEEHEOEDSTND, H « MBEOHEE T,
TEE Y A ToEREEL O 2 HBILTHS (Fig.
5o

IhE TEHNBETITONEBESHIT D0 TOWE
TIE, EEIOENEIRZI0 micxRESh T30 (G
11,1965 ; Ipa, 1972 5 HHH « A49F, 1981 ; 1hA S, 1997),
COImEAMFEOMER &AL LELEE, 2hooif
FLTHHREIMHEEAZ 0, 727U, KBED 6 &
TEREM A FRAE U (IR S, 1997 itk &,
EUkiR OkBE20 mElE) T, R XL EETME
HWEMNZ O EMERHEN TS, 2O ERERED
BREBS T IETORENTE D, KE (0
~15 m) OFMIEXE (5~10 m) KX EEELHE
BeE ML Tns (FE « W5, 1999,

44 JEETHES RREE LA

Mgz HBLL 216D 5 B 8 FICk T, KEIC
M EREOEMANED SNt TO XD BBHRITNL
OO TEELAMEN TS0, 1972 HH « 4
J, 1981 5 5« #5K, 1984 ; GRoNKJ.£R and WIELAND,
1997 ; Nagasawa et al., 2000), DIFHEmOEETS
HEEAZLSE 2B HIKRNZ N EERLTN 5,
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Fig. 7. Distribution ratio of larval and juvenile fish species per 1,000 m® of surface and subsurface layers in cen-
tral Sagami Bay, Japan. Species with >10 individuals sampled are shown.

WL DD FEHFRIZDNT, PUF IO Sk & o b
’Eﬁﬂ f:o

AY T EHPIETONE (R - 8K, 1983) T,
Y IFHEEE (0m) it bon, 25 mff
BEFEFTHMHTAIEMHSMIINTND, L LAY
T, KEEHEEE & MKT 5 LIZZRREOEE
THMLTEY, 0~5miEEOHPHTIIEEIZHED
EboRRNI ENREING, £/, £EE25 miEgic
HBLT 2 RO KRR E L Uic & & A ZRITHED S
NTHHF EE 8K, 1983), TOMITODVTIEA
WFFEE—B LT 5,

ANV AL TREIT/NI QKNS L, BRI
PEOENVBICBEIT S 2 EMMoN TS A (KERKL
mmPLEE) (Nagasawa et al., 2000), AFETH SN
TINE WY A X (2FE42~6.9 mm) TRABEEZEL
IEBNEEZ OGNS,

YNE ARIMPE O KPR THFIE 21T - 7o Iba
(1972) 1Tk B &, BB, EKEERE 10mTLiKL
7eBE/N D (2R E— F3.0~45 mm) 210 m
fHEICZ <, RPREMMEE (3.5~5.0 mm) MWEREFT
ZARESh TV S, —HAMETIE, ¥ NBREET
FHEOREShITHEE (2~5m) THLIHRESH
THY, HBRETFIREICE T 2 N EoEREEOE L
BEE O ~SmTIRAMKEL > T D, FHEFEED
FHETE, YNRBEBATECERESN T2 BB

FHETROEORESATHEL (EAS, 2005, o
NSO EMS, KT & - THESEO RN S
e bR E N B,

THAATR FRF, AW TREEEE WL THE
JEDBEE TG LTI, Hes (BRE - HA,
1982) TEHEE (0m) fHETOAKRESN, 25 mT
BAEIRESATOLRL, £, P EEEEIm
o 5mMEE TRAML, TOEOMTHREICHENE
JEi» SHREANFHEOTOEEZLZ D EEZL 6N,

RAATAET IANF FRICEOAREEZ/E
Aoz, WEICHILT 29 14 XOMEAKE OE
L2, ZAZXATAET IANFTE, Fo/lHA
RV Vv YNERBSHL, 02T, XEETRESQ
T3 DEFPPREDMAERTHELE DI, T2
13 B IEICHENBEICMBE L TERT S 2 ENASoN
(LI, 1963 5 JHH, 1986), AWM TERE SN KTD
TR &4 S 2 O ELRYNATBE L Thic b O RES Iz
LbDEEZOLND,

b, ¥ #®

FHELE B D HHE SRR, FEALRZR &0 S I3 2
EVPER IR B ENTE IR IR ER AR > T B
EFZoNb, Fio, THEEEAEOFHEAOLBLICE
W, KR O FHESA & M U TR T H b, FF
R, hEEEAEO —oRICE > TIFEER
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Fig. 8. Size frequency distributions of 15 larval and juvenile fish species in central Sagami Bay, Japan. Species
occurring in both the surface and subsurface layers and with >30 individuals recorded are shown. A,
Engraulis japonicus ; B, Cyclothone sp.l.; C, Macroramphosus scolopax ; D, Sebastiscus marmoratus ; E,
Sebastes inermis ; F, Hypodytes rubripinnis ; G, Apogon spp. ; H, Trachurus japonicus ; 1, Goniistius
zonatus ; J, Chromis notata notata ; K, Labracoglossa argentiventris ; L, Pseudolabrus sp. ; M, Sphyraena
pinguis ; N, Scomber spp. ; O, Rudarius ercodes. Light bar, surface ; dark bar, subsurface.
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